The Art of Healing the Landscape: Creating A Sense of Place with Phytotechnology by Novak, Tia
University of Massachusetts Amherst 
ScholarWorks@UMass Amherst 
Landscape Architecture & Regional Planning 
Masters Projects Landscape Architecture & Regional Planning 
Spring 2019 
The Art of Healing the Landscape: Creating A Sense of Place with 
Phytotechnology 
Tia Novak 
University of Massachusetts Amherst 
Follow this and additional works at: https://scholarworks.umass.edu/larp_ms_projects 
 Part of the Landscape Architecture Commons, and the Urban Studies and Planning Commons 
Novak, Tia, "The Art of Healing the Landscape: Creating A Sense of Place with Phytotechnology" (2019). 
Landscape Architecture & Regional Planning Masters Projects. 94. 
Retrieved from https://scholarworks.umass.edu/larp_ms_projects/94 
This Article is brought to you for free and open access by the Landscape Architecture & Regional Planning at 
ScholarWorks@UMass Amherst. It has been accepted for inclusion in Landscape Architecture & Regional Planning 
Masters Projects by an authorized administrator of ScholarWorks@UMass Amherst. For more information, please 
contact scholarworks@library.umass.edu. 
TIA NOVAK
MAY 6, 2019
CREATING A SENSE OF PLACE 
WITH PHYTOTECHNOLOGY
The Art of 
Healing 
the Landscape 
ACKNOWLEDGEMENTS
Thank you to my committee chair Frank Sleegers and committee member Elizabeth Brabec for 
their perspective, patience, guidence, for encouraging me to take the design further, and for 
humoring my strong opinions.
I would also like to thank the Hadley Planning Department and Bill Lattrell for their insight 
and expertise. 
Table of 
Contents 
7 INTRODUCTION
6 PROJECT GOALS
7 LITERATURE REVIEW
18 CASE STUDIES
37 INVENTORY & ANALYSIS
45 PROPOSED DESIGN
65 CONCLUSION
68 REFERENCES
INTRODUCTION
9 Introduction
Gas stations are an iconic component of the American 
vernacular landscape. After World War I, gas stations 
quickly became synonymous with technology due to 
their association with the automobile, and increased 
mobility paved the way for gas stations to become 
an important social setting in the new American 
landscape (Jakle & Sculle, 1994). Although many 
small gas stations went out of business due to growing 
competition, their abandoned sites—along with the 
contamination they left behind—remain scattered 
across the United States. 
Petroleum hydrocarbons are some of the most 
common contaminants in soils and sediments 
worldwide (Stroud, Paton & Semple, 2007). Between 
1984 and 2011, over 500,000 instances of leaking 
underground storage tanks (LUSTS) were reported in 
the U.S alone. Conventional methods of remediation 
are time consuming and expensive; phytotechnology 
is a cost-effective tool to transform abandoned gas 
stations into functional landscapes. Depending on 
the type and extent of contamination, a plant-based 
approach to site remediation can be as little as 3% 
of the cost of  conventional methods (Kennen & 
Kirkwood, 2015). 
In their seminal text Phyto, Kate Kennen and 
Niall Kirkwood define phytotechnology as the use 
of vegetation to remediate, contain, or prevent 
contaminants in soils, sediments, and groundwater. 
Phytotechnology also includes the planning, 
engineering, design techniques, and cultural practices 
used by interdisciplinary professionals at various 
landscape scales. Although phytotechnology was 
established in the 1980s, a boom and bust period 
occurred in the 1990s when the capabilities of 
phytotechnology failed to meet the overestimated 
claims of scientists (Kennen & Kirkwood, 2015; 
White and Newman, 2011). Despite this setback, 
phytotechnology is experiencing a resurgence in the 
landscape—some applications have even become 
ubiquitous (e.g. the vegetated swale, bioswale, or 
infiltration basin). Because phytotechnologies are 
often less disruptive, damaging, and expensive than 
the industry standard methods of remediation, the 
science of strategically applying plant material to heal 
polluted landscapes is now regaining the attention 
of landscape architects, designers, engineers, and 
architects that work with contaminated sites (Kennen 
and Kirkwood, 2015).
More research is still needed to fully understand 
the potential applications of phytotechnology in 
the landscape. This lack of understanding can be 
attributed to various factors, including a lack of 
core and applied research, a lack of funding, and the 
intrinsic uncertainty of field research and working 
with natural systems (Kennen & Kirkwood, 2015; 
Pilon-Smits, 2005; Kang, 2014). Although the 
utilitarian application of phytotechnology for the 
physical remediation of a site is well-documented, 
the direct use of phytotechnology to create legibility 
within and transform the perception of previously 
polluted landscape is less explored. This project will 
explore the application of phytoremediation in garden 
and land art to create legibility and a sense of place 
within the remediated landscape. 
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This project will build on previous work completed 
as part of a masters project by Matt Hisle under the 
guidance of Frank Sleegers in Hadley, Massachusetts 
at an abandoned Getty gas station. The previous 
project sought to integrate phytotechnology into a 
“comprehensive experience that provided connectivity 
and educational purposes” and used Phyto by Kate 
Kennen and Niall Kirkwood as a framework for 
applying six phytotechnology typologies (referred to 
as phytotypologies) in the design (Sleegers & Hisle, 
2017). 
This project also will explore the site’s historical, social, 
and ecological sense of place and the application of 
phytotechnology as garden art to create a functional, 
legible landscape. This will require an understanding 
of the site’s historical, cultural, and ecological context 
through written and visual data, an understanding of 
phytotechnology’s practical application and place in 
the context of landscape design, and an exploration 
of phytotechnology in garden and land art as a tool to 
construct legibility and create a sense of place.
Project Goals
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Literature Review
The beginning of the literature review will revisit 
concepts explored in the previous project that are 
integral to building a strong foundation for the 
present project, including: brownfields; abandoned 
gas stations and their associated contaminants; the 
history of phytotechnology; the assets and constraints 
of phytotechnology; the mechanisms and processes of 
phytotechnology; and the phytotypologies suitable for 
use at abandoned gas stations. The literature review 
will also investigate the historical and cultural context 
of Hadley, Massachusetts and explore the application 
of plant material typical of phytotechnology in garden 
and land art.
Urban Brownfields 
Urban brownfields range in definition depending 
on the discipline and context (Mathey, Rößler, 
Banse, Lehmann, & Bräuer, 2015). For purpose 
of this project, a brownfield can be defined as 
abandoned, idled, or underused industrial site where 
redevelopment is complicated by real or perceived 
environmental contamination (Kennen & Kirkwood, 
2015; Mathey et al., 2015; EPA, 2018). According 
to the EPA, there are over 450,000 brownfield 
sites in the United States as of 2018. In addition to 
corner gas stations like the study site, other examples 
of brownfields include light industrial use sites, 
dry-cleaning operations, pharmaceutical plants, 
rail corridors, municipal buildings with asbestos 
insulation, and cemeteries (Hollander, Kirkwood, & 
Gold, 2010). 
Brownfields have gained attention in the fields of 
landscape architecture and urban planning as an 
opportunity to implement urban greening, increase 
open space, and create ecosystem services as a means 
to improve quality of life and promote sustainable 
development in urban areas (Mathey et al., 2015; 
Kaufman et al., 2006; De Sousa 2006; Bonthoux 
et al., 2014). Remediated brownfields can improve 
the quality of the environment through supporting 
biodiversity and providing ecosystem services, 
including reducing heat island effect, improving air 
quality, filtering and conserving water, and serving 
as a carbon sink (Ahern et al., 2014; Anguluri & 
Narayanan, 2017; Mathey et al., 2015; Nassauer & 
Raskin, 2014). Ecosystems services created through 
the implementation of green space are especially 
important given the pressing need to create resilient 
communities, or communities that can recover 
quickly from disruptive environmental events e.g. 
severe storms and floods, in the face of climate change 
(Mathey et al., 2014, IPCC, 2018). 
The benefits of transforming brownfields into green 
space transcends improving environmental health; 
green infrastructure is multifunctional and functions 
at multiple scales (Ahern et al., 2014).  Improving 
environmental quality is closely linked to improving 
community well-being; benefits include stress 
reduction, crime reduction, recreational opportunities, 
improvement of community connection, and the 
creation of opportunities for understanding cultural 
heritage and ecological education (Ahern et al., 
2014; De Sousa, 2006; Westphal & Isebrands, 
2001; Nassauer & Raskin, 2014). In a survey of 479 
residents designed to investigate the perception of 
brownfield to greenspace projects, 90% of residents 
felt that green space was the best use for remediated 
brownfield sites (De Sousa, 2006).  
In addition to the beneficial socio-cultural benefits 
of remediating brownfields into green space, the 
remediation of brownfield sites is demonstrated to 
have positive economic benefits, including improving 
the property values of neighboring properties 
(Haninger, Ma, & Timmins, 2017; Kaufman and 
Cloutier et al., 2006; Sullivan, 2017).  A recent study 
discovered the remediation of brownfields increased 
property values up to 5 - 15.2% within 1.29 miles 
of the remediated sites (Haninger et al., 2017).  This 
is incredibly important and relevant to the study 
site, considering the site’s location on Route 9, a 
strip of light residential and commercial property 
that generates significant tax revenue for the town of 
Hadley. Although green space is extremely valuable to 
communities for ecological, environmental, economic, 
social, and cultural reasons, it is important to 
mention that remediating a brownfield site can allow 
a new opportunity for site development that would 
otherwise continue to spread to undisturbed land 
(Hollander et al., 2010). 
The benefits of transforming vacant brownfields into 
green space is well-supported in the literature, creating 
a strong argument for transforming the abandoned 
project site into open space and/or green space. Given 
the agricultural character of the town of Hadley, 
and the social, cultural, and historical significance 
of preserving this character, the potential for future 
redevelopment of the study site into a commercial use 
should not be eliminated. Fortunately, gas stations 
with leaking underground storage tanks and associated 
contamination are the simplest example of brownfields 
and often the easiest to redevelop (Hollander et al., 
2010).  
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Existing methods of brownfield remediation
Understanding these existing methods of brownfield 
remediation is necessary to understand when these 
conventional technologies are appropriate, and 
to appreciate how phytotechnology overlaps and 
intersects with the capabilities of conventional 
remediation methods. The most important factors 
that determine the appropriate type of remediation 
method for a site include the type of contamination 
and the level of contamination present (Hollander et 
al., 2010). In Principles of Brownfield Regeneration, 
the authors categorize the methods of brownfield 
remediation into three main categories: 1) established 
treatment technologies, 2) innovative alternative-
treatment technologies, and 3) emerging alternative-
treatment technologies (Hollander et al., 2010, 
Sleegers & Hisle, 2017). 
The cost and performance information of established 
treatment technologies is well-understood and 
available information. The eight techniques that are 
considered established treatment technologies include:
1) Air sparging, a process that involves injecting into 
polluted groundwater to strip contaminants from 
groundwater through physical contact with air. This 
requires intensive use of mechanical apparatus on site, 
including an extraction fan system used to remove 
vapors from soil.
2) Bioventing, a technique involving the injection 
of air via drilled wells to enhance biodegradation of 
petroleum hydrocarbons via oxygen. Bioventing differs 
from airsparging because in bioventing, low air flow 
rates support microbial activity to remove residual soil 
contamination, not physical removal of groundwater 
contamination through contact with air. 
3) Encapsulation (also referred to as “capping”), a 
Literature Review 
technique that contains contamination on site through 
a soil cover, a clay layer, a waterproof membrane, or a 
combination of two or all of these strategies.
4) Excavation, or the physical removal of 
contaminated soil from a site. The soil can be cleaned 
but is often disposed of in a landfill approved for this 
type of contamination.  
5) Incineration, or the use of heat and air to burn 
hazardous materials at a temperature capable of 
destroying the harmful compounds. The compounds 
are turned into gases, which are heated further, and 
transformed into less-harmful gases and steam, and 
then pass through air-pollution control equipment 
to remove any remaining harmful material. This 
process is energy intensive and creates hazardous waste 
products that must be disposed. 
6) Permeable reactive barrier, a technique involving 
the use of a below-ground wall to remove 
contamination from soil. Groundwater within a 
contamination plume passes through the barrier, 
while harmful particle suspended in the groundwater 
are stopped by chelators, microbes, and sorbents 
imbedded in the barrier.
7) Pump and treat, the physical removal of 
groundwater to treat contamination before returning 
the water to the ground.
8) Soil vapor extraction, or SVE, moves 
contamination through a medium (e.g. water, stream) 
after extracting the contamination from the soil or 
groundwater. SVE uses a vapor extraction well to 
remove contamination from soil and groundwater, 
and then removes vapors above the water table via 
vacuum. Contamination is separated into liquids and 
gases for treatment. 
Established treatment technologies are the most 
common methods of cleaning up a site, but are also 
the most expensive, intensive, and disruptive methods 
available (Kennen & Kirkwood, 2015; Kang, 2014).
Innovative alternative-treatment technologies have 
limited application on a large scale due to a lack 
of data on cost and performance (Hollander et al., 
2010). The four main innovative alternative-treatment 
technologies include:
1. Bioremediation, a technique using biological 
organisms (e.g. microbes, plants, fungi, and bacteria) 
to eliminate or neutralize harmful organic compounds 
in soil or groundwater, including petroleum 
hydrocarbons. This technique is non-intrusive, 
sustainable, and closely tied to phytotechnology, 
because plants can be used, as well as microbes, which 
are also associated with plants used in remediation 
(Doty, 2008). 
2. Natural attenuation is allowing dilution, 
volatilization, biodegradation, adsorption, and 
chemical reactions to occur naturally and remediate 
contamination to acceptable levels. Natural 
attenuation occurs at most sites, but specific 
underground conditions must exist, or contamination 
will not be removed efficiently. 
3. Soil washing involves sorting contaminated soil by 
particles size, cleaning or removing finer particles, and 
using larger sand and gravel particles as fill. 
4. Thermal desorption, which uses heat to separate 
contamination from soil via volatilization. Thermal 
desorption is different from incineration, because 
contamination is removed from soil and broken 
down chemically as opposed to physically destroying 
contaminants through the use of heat. Once volatized, 
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the contaminants can be collected, destroyed, or 
released into the atmosphere. 
Innovative alternative-treatment technologies clearly 
vary greatly in the level of cost, intrusiveness, and 
disturbance involved (e.g. natural attenuation involves 
very little disturbance beyond monitoring, whereas 
thermal desorption is an energy-intensive technique 
that involves significant site disturbance).  
Emerging alternative treatment technologies 
are not widespread, due to the lack of data and 
evaluation. This category best describes remediation 
techniques that are still being tested in the laboratory 
setting or pilot studies, and includes landfarming 
and phytoremediation (Hollander et al., 2010). 
Landfarming is a technique that is carried out in the 
upper soil zone or through the use of biotreatment 
cells, where contaminated soil or sludge is aerated 
through periodic tilling. Phytoremediation is the 
use of plants to directly remove or neutralize heavy 
metals (inorganic) and organic compounds in soils, 
sediments, and groundwater. Phytoremediation falls 
under the broader category of phytotechnology used 
in this paper, a term used to describe a wide-range 
of plant-driven mechanisms to remove, degrade, 
or contain contamination (Hollander et al., 2010; 
Kennen & Kirkwood, 2015). 
The use of established treatment technologies, 
innovative alternative-treatment technologies, and 
emerging alternative-treatment technologies can 
be incorporated into five different approaches to 
remediation, including full-cleanup (excavating and 
physically removing soil and water contamination), 
partial cleanup off-site (remediating contaminated 
soil, sediment, or water off-site), partial cleanup in 
situ (remediating contamination to an acceptable limit 
and containing remaining contamination on site), 
full concealment (capping the site), or nonintrusive 
cleanup (using technologies that remediate site 
but leave site in current state).  The approach to 
remediation is determined by an environmental 
professional depending on the level, extent, and size of 
contamination on site, the extent to which the site can 
be accessed by equipment, and the size and conditions 
of the site within the context of how remediation will 
affect adjacent stakeholders, including businesses and 
homeowners (Hollander et al., 2010). 
It is important to note that all technologies and 
approaches involve equipment and supporting 
facilities (e.g. laboratories and protective storage) that 
can have a presence on site for up to fifty years and 
significantly impact neighboring homes or businesses 
(Hollander et al., 2010). The significant, long-
term impact of remediation on a site and the site’s 
stakeholders creates a strong argument to seek options 
like phytotechnology that can enhance environmental 
quality, ecological health, and one’s experience of the 
site. 
Unlike many of the technologies described above, 
phytotechnology does not require mechanical pumps, 
utility power, supporting infrastructure, or equipment 
(Kennen & Kirkwood, 2015). Phytotechnology is 
not only significantly less expensive than the energy 
intensive methods of clean-up; it serves multiple 
purposes that enhance, not detract from, an urban 
brownfield. Plant-based remediation methods double 
as green infrastructure can perform multiple functions 
at multiple scales, and provide ecological, social, and 
cultural context that speaks to a site’s sense of place. 
Assets and constraints of phytotechnology
Many of the advantages of phytotechnology have 
already been discussed in this paper.  Phytotechnology 
is less expensive, disruptive, and energy intensive than 
traditional clean-up methods of brownfield sites. The 
methods through which contamination is removed, 
neutralized, or contained are passive, or solar-driven; 
the process leaves the soil intact and/or improved. 
Phytotechnology is considered an asset from the 
perspective of a landscape architect professional 
because phytotechnology can be incorporated 
into landscape restoration and can be used in 
combination with other technology to remediate a 
site, or integrated in landscape design strategies (e.g. 
phytotechnology can become the starting point of a 
design for a landscape architect).  Phytotechnology is 
more likely to be accepted by a community because 
it is low-cost, low-energy, and visually pleasing 
compared to the machinery or grey infrastructure used 
in conventional cleanup methods.  Phytotechnology 
can create ancillary benefits like community 
greenspace, education, wildlife habitat, production 
of biomass, ecological services (reducing heat island 
effect in urban areas; carbon sequestration; creation 
of microclimates), and benefit agricultural systems 
(pollination services; improvement of soils) (Kennen 
& Kirkwood, 2015).
Although there are many reasons to consider 
phytotechnology an asset to any landscape, plant-
based approaches are not without constraints. 
Phytotechnology has limitations and cannot be used 
when soil type, climate, or depth of contamination 
is not favorable for the use of phytotechnology. 
Soil must be able to support plant life, and 
phytotechnology is only effective at depths above 
10 feet. In some climates, e.g. Arctic or temperate, 
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phytotechnology will be inactive for part or most of 
the year (Kennen & Kirkwood, 2015). 
Although phytotechnology is less expensive than 
many traditional clean-up methods, plant-based 
methods still have associated expenses. If plants must 
be harvested and removed, removal can be time-
consuming and expensive. Plants may not use much 
infrastructure or energy, but they must be maintained; 
ongoing maintenance and monitoring for adequate 
drainage, watering, and testing can be expensive 
(Kennen & Kirkwood, 2015).
Phytotechnology is not useful for short-term 
remediation projects, because installations take 5 
years to mature and have a lifespan of up to 50 
years. Phytotechnologies are highly variable because 
they involve natural systems; variables like weather, 
animal browsing, and disease can impact the efficacy 
of a phytotechnology planting. There is still a gap 
between the science of phytotechnology and its 
implementation; without the participation of an 
interdisciplinary team, phytotechnology projects 
can fail. From a legal, regulatory, and economic 
perspective, phytotechnology can also be complicated 
to implement due to a lack of knowledge and existing 
policy (Kennen & Kirkwood, 2015).
Gas stations and their contaminants 
After World War I, gas stations quickly became 
synonymous with technology due to their association 
with the automobile, and increased mobility paved 
the way for gas stations to become an important 
social setting in the new American landscape. When 
travel shifted from railroad to automobile, the way 
Americans experienced the landscape changed and 
ultimately led to America’s reorganization around the 
automobile. As a result, gas stations have an intrinsic 
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role in how people construct place along the American 
roadside and are closely associated with social and 
geographic mobility (Jakle & Sculle, 1994). 
Although many small gas stations went out of business 
due to growing competition, their abandoned sites 
and associated contamination remain scattered across 
the United States. In the context of abandonment, 
gas stations become relics that connect the individual 
experiencing the site directly to the past (Jakle & 
Sculle, 1994). An abandoned gas station could also be 
interpreted as a vestigial trace of waning dependency 
on fossil fuels; smaller gas stations unable to diversify 
cannot compete with larger gas stations that serve 
another purpose e.g. a convenience store or station 
to charge electric vehicles. Conversely, the failure of 
the small gas station typology could be indicative 
of a thriving and competitive market, the powerful 
and prolific petroleum industry and continued 
dependency on fossil fuels, despite the urgent need 
to reduce greenhouse gas emissions in the wake of 
climate change. Gas stations can even be considered 
a universal and enduring cultural symbol that 
transcends the automobile culture of the United States 
(Jakle & Sculle, 1994). 
Although the social and cultural symbolism of 
gas stations, both active and abandoned, can be 
interpreted at multiple scales and through multiple 
lenses, their contribution to contamination and 
environmental harm is undeniable. The most common 
contaminants found at gas stations are petroleum 
compounds or petrochemicals, including oil, gasoline, 
benzene, toluene, Polycyclic Aromatic Hydrocarbons 
(PAHs), and additives like MTBE (Methyl Tertiary 
Butyl Ether) (Figure 1). Petroleum hydrocarbons are 
some of the most common contaminants in soils and 
sediments worldwide (Stroud et al., 2007). Between 
1984 and 2011, over 500,000 instances of leaking 
Pilon-Smits, 2005)2. 
Persistent petroleum hydrocarbons are ‘heavier’ 
fractions of petroleum, or compounds that often 
contain multiple hydrocarbon rings, that are difficult 
to break apart. Contaminants considered persistent 
have a logKow, value above 3.5, and dissolve less easily 
in water than their lower value logKow counterparts. 
Petroleum contaminants considered persistent include 
PAHs, coal, tar, crude oil, and heating oil.
Persistent and easily degradable petroleum 
hydrocarbons can be removed from soil, groundwater, 
and stormwater using phytotechnology; because 
petroleum hydrocarbons are organic compounds, 
they can be degraded by plants and their associated 
microbial communities. This project will focus on 
using phytotechnology for the lighter fractions of 
petroleum hydrocarbons, because these contaminants 
are most closely associated with the project site. 
underground storage tanks (LUSTS) were reported 
in the U.S alone (Kennen & Kirkwood, 2015; EPA, 
2018).  
Petroleum hydrocarbons can be placed into two 
categories: easily degradable and persistent, or more 
difficult to degrade. Easily degradable petroleum 
hydrocarbons are ‘lighter’ fractions of petroleum 
that are typically single chain molecules and are easy 
to volatize. They have a logKow, value between 0.5 
and 3.5 and therefore are dissolve easily in water 
(logKow or octanol-water partition coefficient, is 
a measurement of hydrophobicity; the higher the 
logKow value, the less soluble the compound is in 
water)1. Easily degradable petroleum hydrocarbons 
include gasoline, diesel fuel, MTBE, and BTEX 
(Benzene, Toulene, Ethyl benzene, and Xylene). 
If a compound is easy to volatize, e.g. the aromatic 
hydrocarbons that create the smell of gasoline and oil, 
BTEX, the compound is considered a Volatile Organic 
Compound or VOC (Kennen & Kirkwood, 2015; 
 1In order to degrade pollutants, plants and their microbial associations 
must be in contact with them. For this reason, the bioavailability of a 
pollutant is important. Two important properties of bioavailability are 
hydrophobicity and volatility. Hydrophobicity is described using the 
octanol:water partition coefficient, or logKow. This measures how an 
organic compound will partition between an organic phase and water. 
The higher the value, the more hydrophobic or less soluble a pollutant 
is in water (the greater the pollutant’s tendency to stay in the organic 
phase). A low log Kow value indicates pollutant is less hydrophobic and 
is soluble in water (the pollutant readily partitions into a water phase).
2Volatility is measured using Henry’s Law constant (Hi) Compounds 
that have a Hi > 10−4 tend to move in the air spaces between soil 
particles, whereas compounds with Hi < 10−6 tend to move into 
pore spaces filled with water; if the Hi is between 10-4 and 10-6, the 
compound is considered to be equally mobile in air and water. Both air 
and water mobile compounds move through plants via passive diffusion; 
water-mobile contaminants are degraded through phytodegradation 
or sequestration, whereas air-mobile compounds are volatized by 
plants without chemical transformation (Pilon-Smits, 2005; Kennen & 
Kirkwood, 2015). 
Figure 1.  A diagram of common sources of contamination found at autorepair shops and gas stations from 
Phyto (Kennen & Kirkwood, 2015, pp. 266).   
Fig. 1
History of phytoremediation 
Phytotechnology was established as early at the 1980s. 
During the 1990s, a large number of laboratory 
studies were published, and the ability of plants to 
hyperaccumulate metals was discovered around the 
same time. Unfortunately, the efficacy of these plant-
based remediation methods was not adequately tested 
in the field; the broad range of pollutants suitable for 
phytotechnology and the capabilities of plant-based 
methods were grossly overestimated by scientists. 
The in situ application of phytotechnology could not 
match the claims of scientists, and  phytotechnology 
lost credibility and funding (Kennen & Kirkwood, 
2015; White and Newman, 2011). 
In spite of damage to the field’s credibility, 
phytotechnology is experiencing a resurgence in the 
landscape. Some applications of phytotechnology are 
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River Rehabilitation Commission, Vetiver Farms 
Philippines, and ad agency TBWA\SMP, to create 
a floating billboard (Fig. 2A) made of plants to 
discourage the disposal of trash in the river and 
filter pollutants from water (between 2,000 and 
8,000 gallons a day). The floating rafts of vetiver 
(Chrysopogon spp.) spelled out “Clean River Soon” 
(Beer, 2014). Although this project was not part of a 
larger landscape composition, this effort demonstrates 
how interdisciplinary professionals from pubic 
and private sectors can collaborate to implement 
phytotechnology in a way that raises public awareness, 
creates beauty, and supports green infrastructure.
 
Fair Park Lagoon in Dallas, Texas, designed by 
Patricia Johanson, is an example of a project that 
incorporated phytotechnology into garden art as 
the main feature of a landscape design. Fair Park 
Lagoon was environmentally degraded; the shoreline 
was highly eroded, the water was extremely polluted 
with nutrients from fertilizer run-off, and there 
was very little ecological life. With support of the 
Dallas Museum, Johanson used native plants as the 
inspiration for her design. The roots of the delta-duck 
potato (Sagittaria platyphylla) inspired a network 
of winding pathways, arranged in a way to prevent 
erosion to the shoreline, entered and exited the lagoon 
(Fig. 2C). Another sculpture, inspired by the Texas 
fern (Pteris multifida) created a bridge amongst the 
winding pathways, and created a network of island 
and stopping points in the lagoon. Although the 
design did not use plants directly, Johanson’s concept 
of using the sinuous pathways to create living exhibits 
within the lagoon inspired science staff at the Dallas 
Museum to collect and install native plants in shallow 
water and along the shoreline that would remediate 
the site. After the installation was complete, wildlife 
slowly returned to Fair Park Lagoon, ecological 
health was restored, and the park became a popular 
Phytoremediation in landscape design and 
garden art
Much of the literature surrounding phytotechnology 
focuses on the practical application of plant-based 
methods. Very few studies explore incorporation of 
plant-based approaches in landscape design. At the 
port of Rotterdam, Wilschut, Theuws, & Duchhart 
(2013) used scientific information in combination 
with spatial compositions to create a framework for 
the application of phytotechnology in landscape 
design. This project used the transitions intrinsic 
to remediation projects as opportunities to create 
programmatic elements that engaged the community, 
bridging the gap between scientific application of 
phytotechnology, aesthetic values, and ecological 
design (Wilschut et al., 2013; Sleegers & Hisle, 2017). 
Sleegers and Hisle (2017) explored the application 
of phytotechnology at an abandoned gas station. 
The goal of the study was to showcase new design 
models and strategies for abandoned, active, and 
proposed gas stations, and to use phytotechnology 
as an “aesthetic experience”, to promote ecological 
health, and create social resilience in the context of 
brownfield remediation (Sleegers & Hisle, 2017). 
The project successfully applied six phytotypologies 
adapted from Phyto (Kirkwood & Kennen, 2015) to 
create a landscape design that enhanced scenic beauty, 
promoted access to trails and recreation, and created 
public green space to boost community pride and 
remove blight (Sleegers & Hisle, 2017). 
The application of phytotechnology in garden art is 
even less prevalent in the literature. However, there 
are several art installations created in collaboration 
between scientists and artists that incorporate 
phytotechnology at various scales. In Manila, the 
capital of the Philippines, a cosmetic company, 
Shokubutsu Hana, teamed up with the Pasig 
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community destination (Fig. 2D) (Johanson, 1992). 
This project is an excellent example of how garden 
art at an environmentally degraded, polluted site 
can spark public interest, inspire interdisciplinary 
collaboration, and create an ecologically and socially 
thriving public space. 
“Microbe-construction”, an installation by Marisha 
Farnsworth in 2012 is another example of how 
organisms used in phytotechnology can create art 
that enhances public space. This project did not 
use plants but is relevant because much of the 
latest phytotechnology research concerns the use of 
microbes (Peuke & Renneberg, 2005; Stroud, Paton 
& Semple, 2007; Thijs et al., 2007). This installation 
focused on the ability of microbes to transform 
contamination from sewage sludge, agricultural waste, 
and desalination effluent to produce materials that 
are similarly used in construction such as insulation, 
plastic and stone-like substances. Small-scale models 
proposed human-scale structures produced entirely 
from the exudates of microbes (Fig. 2B) (Farnsworth, 
2012). Although not actually implemented at a 
human-scale, this project demonstrates the possibility 
of microbes used phytotechnology to physically 
construct place as part of the remediation process.
The work of Patrick Dougherty, an artist that uses 
saplings to create living art installations, demonstrates 
how plants can be used as a sculptural, artistic element 
to engage the community and construct place. In 
his book Stickwork (2010), Dougherty chronicles 
his large-scale, site-based installations to create living 
buildings and sculptures. This work is relevant not 
only because plants are used as an artistic expression, 
but because Dougherty often use species directly 
associated with phytotechnology, including willow 
(Salix spp.)(Dougherty, 2010). These sculptures 
are not intended to remediate a site, but to create 
Figure 2. (Fig. 2A) This floating billboard in Manila, Philippines, used plants to clean the canal and 
discourage littering. (Fig. 2B) Microbe construction by Marisha Farnsworth in 2012. This project used 
plastic-like exudates produced by microbes to create small-scale architectural models. (Fig. 2C) Aerial 
photo of Fair Park Lagoon in Dallas, Texas. The sinuous pathways inspired by the delta-duck potato are 
visible bottom left and top right of the photograph. (Fig. 2D) A perspective of winding pathways in Fair Park 
lagoon bordered by native vegetation that acrete sediment and remediate the water. 
Image: Jeff Beer Fig. 2A Image: Patricia Johanson
Image: Patricia Johanson
Fig. 2C
Fig. 2DImage: Marisha Farnsworth Fig. 2B
now widespread in the vernacular landscape (e.g. the 
bioswale or infiltration basin). The research supporting 
phytotechnology is a slow, but steadily growing body 
of literature. The U.S. EPA was actively funding 
phytotechnology research during the 1990s, but the 
conservative administrations and economic recession 
led to severe budget cuts to the EPA and associated 
research facilities. In 2005, two programs, Ecosystem 
Services Research Program and Science to Achieve 
Results, had budgets reduced by millions of dollars; 
the EPA Hazardous Substance Research Center was 
eliminated entirely (Kennen & Kirkwood, 2015; 
Schnoor, 2007). Laboratory and fields studies are 
still being conducted by several U.S. governmental 
departments, including the U.S. Geological Survey, 
U.S. Military, and the National Aeronautics and Space 
Administration (NASA), as well as other international 
institutions (Kennen & Kirkwood, 2015). 
Even with continued research, many developers, 
municipalities, and planners who would prefer an 
alternative to traditional cleanup methods do not have 
the resources to interpret scientific information or 
understand when phytotechnology is an option. The 
nonprofit International Phytotechnology Society (IPS) 
a professional society that, with guidance from the 
U.S. EPA, is responsible for the core scientific research 
behind phytotechnology; the goal is to narrow the gap 
between scientific study and implementation of plant-
based remediation approaches (Kennen & Kirkwood, 
2015). Implementation of phytotechnology in design 
by landscape architects, planners, and other design 
professionals will increase the ongoing demand 
for research in the promising field of plant-based 
approaches and move the practical application of this 
technology beyond the bioswale. 
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beautiful living works that construct a sense of place. 
However, the techniques used by Dougherty could 
easily be adapted to create a living phytotechnology 
sculpture that remediates a brownfield site.
Types of contamination and mechanisms of 
phytotechnology
There are eight mechanisms of phytotechnology. 
Mechanisms are contaminant specific, so a brief 
overview of contamination types is necessary before 
reviewing the eight mechanisms (Table 1, Figure 3). 
Contamination can be broken down into two main 
categories: organic and inorganic contamination. 
In general, organic contaminants are compounds 
that contain carbon, oxygen, and nitrogen, are 
manmade, and are xenobiotic (foreign to living 
organisms) (Kennen & Kirkwood, 2015; Pilon-Smits, 
2005). Some examples of organic contamination 
of petroleum hydrocarbons (fuel spills, LUSTs), 
chlorinated solvents (from industry, transportation, 
and dry cleaners, e.g.  paint thinners, degreasers, 
and trichloroethylene or TCE, the most common 
contaminant of groundwater), pesticides (from 
agriculture and landscape practices ), and explosives 
(from military activity, e.g. TNT). 
When phytotechnology is applicable, toxic organic 
compounds can be degraded into smaller, less 
harmful components through various methods of 
phytotechnology described below. When using 
phytotechnology for organic pollutants, complete 
degradation of the contamination is possible, i.e. there 
is no need to harvest and dispose of the plant material 
post-remediation (Kennen & Kirkwood, 2015; Pilon-
Smits, 2005).
Unlike organic pollutants which are compounds, 
inorganic pollutants are elements like zinc and arsenic 
that cannot be broken down further or destroyed. 
Some inorganic contaminants can be extracted by 
plants; in this instance the plants must be harvested 
and disposed of in a licensed landfill. An alternative 
to storing the plant material indefinitely in a landfill 
is burning the plant material and reusing for biomass 
(e.g. fuel, timber, or pulp), or in phytomining, a 
process that involves smelting plants into an ore to 
harvest the heavy metals. 
Inorganic contaminants can also exist in many forms 
e.g. anions (negatively charge), cations (positively 
charge), oxidized states, or as a solid, liquid, or gas. 
Most inorganic contaminants cannot be extracted 
through phytotechnology, but plants and their 
associated microbes can sometimes stabilize or change 
the state of an inorganic contaminant to reduce 
human risk and environmental harm (Kennen & 
Kirkwood, 2015; Pilon-Smits, 2005).
Phytotechnology is most effective for organic 
contaminants and nitrogen in soil, and less effective 
on inorganic contaminants in soil (Kennen & 
Kirkwood, 2015; Dickinson, Baker, Doronila, Laidlaw 
& Reeves, 2009). When inorganic contaminants are 
suspended in water, wetlands can filter out the toxic 
elements and suspend them in soil matrix (Kennen 
& Kirkwood, 2015; Kadlec & Wallace, 2009). It is 
important to acknowledge that sites often contain 
a heterogenous mixture of contaminants, and each 
contaminant must be considered on an individual 
basis to determine the phytotechnology best suited 
for remediation of the contaminant (Kennen & 
Kirkwood, 2015). 
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Organic pollutant mechanisms 
The following mechanisms of phytotechnology can 
only be used for organic contaminants and result in 
compounds being completely degraded or destroyed 
without the need to harvest plant material.
1. Phytodegradation: the plant destroys the 
contaminant, degrading the compound into non-toxic 
smaller parts (metabolites) during photosynthesis 
through the use of internal enzymes, or by 
microorganisms inside the plant. Metabolites are 
often used by the plant during growth and completely 
removed. 
2. Rhizodegradation: the exudates released by plant 
roots and/or soil microbes associated with the root 
zone of the plant break down the contaminant. 
Plants and microbes work symbiotically; the plant 
provides nutrients for the microbes in the form of 
phytochemicals and sugar, and microbes metabolize 
compounds into simple components that are readily 
absorbed by the plant.
Organic and inorganic mechanisms 
The following phytotechnologies can be used on 
both organic and inorganic contaminants, and can 
often work in combination with phytodegradation, 
rhizodegredation, or with other mechanisms that 
remediate organic and inorganic contaminants. 
1. Phytovolatization: the plant takes up the 
contaminant in the form of a solid, liquid, or gas, and 
slowly releases the contaminant into the atmosphere 
through transpiration. Phytovolatization can often 
be used in combination with phytodegradation or 
rhizodegradation to release the contaminant into 
the atmosphere, which is a better net outcome than 
allowing the contaminant to remain in the soil. 
2. Phytometabolism: the plant absorbs nutrients (e.g. 
elements like nitrogen, phosphorus, and potassium) 
and incorporates the element into its biomass. 
Organic contaminants that are phytodegraded into 
metabolites can also be phytometabolized. 
3. Phytoextraction: the plant extracts the contaminant 
from the soil or groundwater and moves the 
contaminant into plant parts. In the case of organic 
contamination, phytoextraction can be combined 
with phytodegradation to complete degrade the toxic 
compound. Inorganic contaminants cannot be broken 
down further and are instead stored within the plant 
vacuoles and must be harvested prior to leaf drop or 
dieback. 
Figure 3. Mechanisms of phytotechnology 
from Phyto (Kennen & Kirkwood, 2015, pg. 41). 
Each symbol corresponds to a mechanism of 
phytotechnology. Organic contaminants are 
represented by circles, and inorganic contaminants 
are represented by squares. Organic contamintants 
are the focus of this project. Phytodegradation and 
rhizodegradation are only applicable to organic 
contamination. Phytovolatization, phytohydraulics, 
and phytostabilization/phytosequestration are four 
mechanisms of phytotechnology that can be used 
for organic and inorganic contamination. 
Table 1. Mechanisms of phytotechnology for 
organic and inorganic contaminants. 
Table 1. Summary of the mechanisms of 
phytotechnology from Phyto (Kennen & Kirkwood, 
2015, pg. 42). . Each mechanism corresponds to an 
icon. Circles represent organic contamination and 
squares represent inorganic contamination.  Each 
mechanism has a corresponding description of how 
plants stabilize, contain, or eliminate organic and 
inorganic contamination. This table can is intended 
to be used with Figure 3. 
4. Phytohydraulics: the plant uptakes contaminated 
water through its roots, and can eliminate 
the contaminant through phytodegradation, 
phytovolatilization or other phytotechnology 
mechanisms. Phytohydraulics can be used by changing 
the flow and direction of contamination plumes or 
stopping the migration of the plume.
5. Phytostabilization: the plant holds the contaminant 
in place so that contaminant does not migrate off 
site. Phytostabilization is accomplished by the plant 
releasing phytochemicals that bind to contaminants 
and make them less bioavailable or collecting and 
filtering contaminants from the atmosphere via the 
leaves.
6. Rhizofiltration: the plant roots filter out 
contaminants from water, and the plant adds oxygen 
and organic matter (humus) to soil, which support 
binding sites that make storage and filtration of 
contamination possible. Rhizofiltration is applicable 
to both wetlands and stormwater filters.
Fig. 3
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Plant species appropriate for use in 
phytotypologies at gas stations
Plant species are selected based on the type of 
contamination present on site (Table 2). In this 
project, organic contaminants in the form of 
petrochemicals are the pollutant of interest. The site is 
polluted with existing contamination, which requires 
an evaluation of the contamination on site, hydrology, 
soil properties, and climate by an environmental 
professional. Understanding these variables is critical 
to creating an effective and successful phytotechnology 
project. A careful and informed approach to 
implementation is extremely important, because the 
failure of a project not only endangers the site and 
surrounding environment; failed projects damage the 
field of phytotechnology and hinder its regulatory 
acceptance and widespread implementation (Kennen 
& Kirkwood, 2015). 
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Phytotypologies appropriate for the 
remediation of gas stations
The following phytotypologies are described in terms 
of their practical application in phytotechnology, 
as well as their aesthetic and ecological function 
(Kirkwood & Kennen, 2015; Sleegers & Hisle, 2017). 
Interception hedgerow
An interception hedgerow uses a single row of 
trees to degrade organic contaminants (petroleum, 
chlorinated solvents, pesticides) and nutrients 
(nitrogen) in soil. When used alone, the interception 
hedgerow will unlikely contain the contamination 
plume or completely degrade contamination. From a 
design perspective, the hedgerow can define property 
boundaries and function as a privacy screen when used 
along the edge of the site. If mixed with other plant 
species or layered with other phytotypologies, the 
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interception hedgerow can create a wildlife corridor 
and enhance biodiversity. Other phytotypologies 
can degrade, sequester, or metabolize contamination 
found in soil. 
Degradation bosque
Degradation bosques are created with deep-rooted 
tree and shrub species and target soil contamination 
up to 10 feet below the surface. Contamination 
is remediated through rhizodegredation, 
phytodegradation, phytovolatization, and 
phytometabolism. Degradation bosques work well for 
LUSTs and fertilizer spills when contamination has 
not leached into groundwater. Understanding depth 
of the contamination is helpful when choosing plant 
species, because the root profile of the plant must be 
able to reach the contamination. 
From a design perspective, a degradation bosque 
could create a privacy screen, or a woodland area that 
can contribute spatial variety within a landscape. 
A degradation bosque could potentially support 
species that favor more densely vegetated, forest 
environments. 
Degradation hedge/living hedge
In a degradation hedge or living hedge, shrub species 
degrade contamination in the soil profile up to 4 
feet below the surface. Remediation occurs primarily 
through rhizodegredation, phytodegradation, 
phytovolatization, and phytometabolism. A 
degradation hedge is essentially the same as a 
degradation bosque, but targets contaminants in the 
upper portion of the soil profile. This phytotypology 
is ideal for the edges of gas stations and targeting 
organic contaminants. Living fences created are used 
in English garden design to create walls between 
garden rooms and create boundaries around vegetable 
gardens. Willow species can be woven to create 
different patterns and create an artful, and functional, 
hedgerow. A degradation hedge could function 
ecologically as a wildlife corridor and/or provide 
wildlife habitat. 
Degradation cover
A degradation cover uses herbaceous species with 
thick, deep root masses to remove contamination 
in the soil profile up to 5 feet below the surface. 
The primary mechanisms of degradation 
covers are rhizodegradation, phytodegradation, 
phytovolatilization, and phytometabolism. The 
symbiosis between plants and soil microbes in the 
root zone is an important component of an effective 
degradation cover. Degradation covers are extremely 
effective on petroleum-based organic contaminants 
(e.g. Polycyclic Aromatic Hydrocarbons or PAHs), 
and plant material need not be harvested after 
remediation. From a design perspective, degradation 
can function as ground covers, and create variation in 
structure and texture. Ecologically, degradation covers 
can enhance soil biodiversity, provide cover for small 
mammals, and support insect populations. Many 
insects often overwinter inside the hollow stems of 
forbes and grasses used in degradation covers. 
Stormwater filter
Stormwater filters use rhizofiltration to trap and 
remove contaminants from stormwater. Organic 
contaminants can be fully degraded and nutrients 
like nitrogen can be transformed into gas and released 
into the air (through bacterial activity associated with 
the rootzone). In the case of inorganic contaminants, 
the stormwater filter immobilizes the contaminants 
before they can travel off site or into groundwater. In 
the context of landscape design, stormwater filters are 
one of the most ubiquitous phytotypologies. They are 
commonly referred to as bioswales, vegetated swales, 
rain gardens, and detention basins. Stormwater filters 
Species name Common name Native to MA?
Grasses Andropogon gerardii big blue stem Y
Bouteloua curtipendula side oat grass N
Bouteloua curtipendula buffalo grass N
Bouteloua curtipendula signal grass N
Carex cephalophora ovalhead sedge Y
Carex stricta tussock sedge Y
Elymus canadensis Canadian wild rye Y
Elymus hystrix bottlebrush grass Y
Festuca rubra red fescue Y
Panicum virgatum switchgrass Y
Agropyron smithii western wheatgrass Y
Schizachryium scoparium little bluestem Y
Scirpus atrovirens green bulrush Y
Sorghastrum nutans indiangrass Y
Triglochin striata three-rib narrow grass N
Tripsacum dactyloides eastern gamagrass Y
Typha spp. cattail Y
Forbes Geranium viscosissimum sticky geranium N
Solidago spp. goldenrod Y
Trifolium spp. clover N
Trees and shrubs Betula nigra river birch Y
Celtis occidentalis hackberry Y
Cercis canadensis eastern redbud Y
Fraxinus pennsylvanica green ash Y
Juniperus virginiana eastern red cedar Y
Morus rubra red mulberry Y
Gleditsia triacanthos honey locust N
Pinus banksiana jack pine Y
Populus deltoides eastern cottonwood Y
Table 2. List of petroleum tolerant plant species adapted from Sleegers 2018. All species are found 
in the Northeastern U.S.; many are native to Massachusetts. List selected from Kennen and Kirkwood 
(2015, 74-85).
Table 2. Plant species appropriate for use in phytotypologies at gas stations are ideal for the edge of parking lots, roads, and other 
areas of impervious surface where stormwater runoff 
is heavily concentrated. When executed correctly, 
stormwater filters can be beautiful borders that frame 
a landscape design and ensure stormwater is properly 
managed onsite, improve water quality, and recharge 
groundwater supplies. 
Multi-mechanism buffer
A multi-mechanism buffer incorporates all of 
the phytotechnology mechanisms through a 
mixed planting of trees, shrubs, and grasses 
within a small footprint. The goal of a multi-
mechanism buffer is to use phytostabilization, 
phytohydraulics, rhizodegradation, phytodegradation, 
phytovolatization, and phytometabolism to maximize 
the impact of plant material and minimize human 
risk and environmental harm. This hybrid of 
phytotypologies can remediate contamination without 
harvesting plant material. Multi-mechanism buffers 
make ideal buffers for site perimeters, riparian areas, 
and roadsides, and create a landscape with variety in 
scale, structure, and texture. Multi-mechanism buffers 
make natural wildlife corridors and can enhance 
biodiversity through supporting plant and animal 
species.
Gateways
In the United States, our built environment is 
centered around the automobile and often crowded 
with cars. A consequence of this convenience is that 
travel to and from destinations can be stressful and 
unenjoyable. Gateways and associated streetscape 
treatments can help make commuting and carrying 
out daily activities an enjoyable experience (McKinney 
Parks and Recreation, 2017). 
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Gateways can be defined as an entrance corridor 
that indicates the approach of a new landscape and 
frames the arrival point as a destination (Rhees, 
1996). Gateways have existed in towns and cities for 
thousands of years, often times as a defense tactic. 
In contemporary towns and cities, gateways can be 
landmarks that draw attention to specific locations 
or communicate arrival into a new community 
with a different sense of place (McKinney Parks and 
Recreation, 2017). Gateways can be a literal gateway 
to a city, parks at highway interchanges, or a corridor 
at the entrance to a city with its own distinctive signs, 
lighting, and landscaping (Rhees, 1996). Regardless of 
the strategy, the objective of creating a gateway is to 
create a sense of arrival and a perception of place that 
is positive (McKinney Parks and Recreation, 2017; 
Rhees, 1996; Orton Family Foundation, 2015).  
Two of the gateway opportunities relevant to this 
project are highway interchanges and highway 
corridors. Highway interchanges are susceptible 
to being dominated by commercial travel services, 
including gas stations and motels. Commercial 
zoning can exacerbate the issue through creating 
a dense, commercial area that overshadows the 
heart of the town or city, and by increasing traffic 
congestion. Reconsidering the highway interchange 
as the entrance to a city, as opposed to a utilitarian 
infrastructure, is an effective strategy to overcome 
these common problems (Rhees, 1996). 
One project in Chubbuck, Idaho used land by a 
highway interchange to build a park and create a 
gateway. Chubbuck is bedroom community that 
developed next to a larger city, and lacks a well-defined 
center. The new park was the beginning of an ongoing 
project to create a mile-long corridor that connected 
the interchange to the existing town center. The new 
corridor created the foundation necessary to transform 
the town center into a well-defined downtown 
(Rhees, 1996). This project is an example analogous 
to Hadley, a town that has no defined center and 
experienced significant residential and commercial 
growth to meet the growing demand for housing and 
commerce by the rapidly-expanding UMass Amherst. 
Highway corridors can work analogously with 
highway interchanges to create a positive arrival 
experience. When entering a new town, the first series 
of views experienced from the road set the tone for 
the place. Common elements along the corridor, like 
street trees, planted medians, and buffer gardens along 
the road, can establish continuity, create a sense of 
enclosure, and define the space, and communicate a 
sense of place (Rhees, 1996). 
From an auto-oriented perspective, the inclusion 
of tall monuments along corridors communicates 
visual cues that one is passing through an entry way, 
and the placement of street trees at regular intervals 
along a roadway can create rhythm and define space. 
When designing corridors for pedestrian-oriented 
space, incorporating elements that are human-scale 
and interactive draw people into the space and create 
an experience that can be seen, touched, read, etc. 
(McKinney Parks & Recreation, 2017). Street trees 
also reduce the visual scale of the street and cause the 
driver to perceive a narrower street, resulting in the 
driver reducing their speed. For this reason, street trees 
can serve as a traffic calming strategy. Incorporating 
elements facilitate a sense of arrival and place for both 
automobiles and pedestrians will be necessary to make 
the Getty site a successful gateway to Hadley.
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Urban Outfitters Headquarters, Philadelphia, PA
D.I.R.T Studios, 2005-2011
D.I.R.T (Dump It Right There) Studios is a firm 
based in Charlottesvillle, Virginia, focused on a 
layered-approach to urban regeneration and landscape 
design informed by the history, ecology, and social 
systems that construct a place. D.I.R.T. Studios 
applied these principles in the development of the 
Urban Outfitters Headquarters in Philadelphia, 
Pennsylvania. 
League Island in Philadelphia was once a Naval Yard 
on the eastern seaboard. D.I.R.T. redesigned the 
historic core of the former Naval Yard for the Urban 
Outfitters (URBN) Campus. 
The manufacturing buildings on site were retrofitted 
to become corporate offices and design studios. 
Brick, concrete, and asphalt from the site was saved 
and sorted into piles for reuse (Fig. 4C).The rubble 
reclaimed from demolition is repurposed into porous 
pavement. 
Former train tracks used as templates to form concrete 
pathways. Among the broken concrete, native trees 
like birches and black locusts create hedgerows to 
shade the west side of the building (Fig. 4A). The 
trees are underplanted with drifts of wildflowers and 
grasses, mimicking the natural process of vegetation 
emerging from broken pavement (Fig. 4B).
The URBN Headquarters is a valuable example of 
a former industrial site being rebranded into a new 
creative-oriented use, while retaining elements of the 
site’s previous use (D.I.R.T. Studio, 2011). 
Fig. 4A
Fig. 4B Fig. 4C
Image: D.I.R.T. Studios
Image: D.I.R.T. Studios Image: D.I.R.T. Studios
Fig. 4. (Fig. 4A) A hedgerow of trees shades the west side of the building from the sun. (Fig. 4B) Drifts of 
grasses and forbes mimic the natural process of spontaneous vegetation emerging through the pavement. 
(Fig. 4C) Rubble from demolition is organized into piles for reuse. 
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Gas Works Park, Seattle, WA
Richard Haag Associates, 1975
Gas Works Park in Seattle, Washington is a park 
designed by Richard Haag Associates. The park is 
built on the former Seattle Gas Light Company site 
along Lake . The coal gas plant was closed in 1956 and 
purchased by the city of Seattle in 1960 to be created 
into a park. The site was significantly contaminated 
by organic pollutants, and required a master plan for 
removal of the contamination. The plan incorporated 
waste capping (for sludge too dirty to be cleaned), 
airsparging, and the use of phytoremediation, which 
used the addition of organic material and plants 
to clean and remediate the soil (Seattle Parks and 
Recreation, 1995).
Richard Haag felt it was important to preserve some 
of the industrial elements of the site for historical 
purposes (Fig. XA). Local officials opposed this 
notion, feeling that the steel towers were an ugly 
reminder of the Seattle’s industrial past. Ultimately, 
the towers were saved as part of the design, and 
Richard Haag’s intuition was also correct; Gas Works 
Park was added to the National Register of Historic 
Places in 2013 (Olin, 2018; Cultural Landscape 
Foundation, 2013). 
The tower ruins create picnic areas and play areas for 
children. Other design elements of Gas Works Park 
incorporate the industrial past in more discrete ways. 
Kite-Flying Hill (Fig. XC), a collection of rolling hills, 
is a pile of capped industrial sludge, aka sediment that 
was too contaminated with organic pollutants to be 
remediated. The hills are designed to drive the flow of 
rainwater through the site. A network of paths travels 
through the hills, and allows pedestrians and cyclists 
to explore the site (Seattle Parks and Recreation, 
1995). 
Gas Works Park is an example of remediating and 
repurposing an industrial site for open space and 
public recreation. The park is also a good example how 
retaining key elements of industrial site is a necessary 
and appropriate design decision.
Image: Joe Wolf
Image: Joe Wolf
Fig. 5A
Fig. 5B Image: Joe Wolf Fig. 5C
Fig. 5 (Fig.5A) Steel towers from the  original gas 
works plant were incorporated into the site design 
and remain on site. (Fig. 5B) Gas Works Park  has 
great views of Lake Union and Seattle. (Fig. 5C) Kite-
Flying Hill is a favorite spot for park goers. 
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Hafensafari, Hamburg, Germany
2003-2009
Hafensafari was a six-year ongoing public art project 
established by an interdisciplinary group of landscape 
architects, architects, and artists. The project sought to 
bring visitors into derelict post-industrial portions of 
Hamburg, Germany adjacent to the city’s waterfront. 
These areas were in transition from their previous 
industrial purpose and a period of disuse into mixed-
use residential. 
A discovery tour of site-responsive art invited visitors 
into underutilized areas in the port of Hamburg, 
bringing people from known to unknown sites. 
The art embraced various mediums, including 
performances, sculpture, and other forms of visual art 
(Figure 6). All art along the tour was choreographed 
to maximize diversity in both art and place. The 
perception of these underutilized areas changed 
throughout the course of the project, and encouraged 
both visitors and citizens of Hamburg to reframe and 
redefine these waterfront areas. 
Hafensafari is an excellent example of how an 
interdisciplinary team can collaborate to reframe 
a post-industrial gateway to a city and engage the 
community through site-responsive art. 
Photo courtesy of Frank Sleegers
Photo courtesy of Frank Sleegers
Photo courtesy of Frank Sleegers
Photo courtesy of Frank Sleegers
Figure 6. Photographs featuring various examples of 
site-specific art from Hafensafari. (Fig. 6A) Children 
participate in the creation of public art. (Fig. 6B) 
Faux fur lines the traintracks. (Fig. 6C) Shipping 
crates are used to create a modernist sculpture 
appropriate for a port. (Fig. 6D) Glass-house like 
shadows are projected onto the walls of Amtliche 
Pflanzenbeschau, a plant health inspection building 
at the port of Hamburg. 
Fig. 6A
Fig. 6B
Fig. 6C
Fig. 6D
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38  Inventory & AnalysisInventory & Analysis
Methods 
 
This project will build on past work by Frank Sleegers 
and Matt Hisle through examining the use of 
phytotechnology as art. A review of relevant literature 
and case studies, combined with site inventory and 
analysis, form the foundation for the site design. The 
phytotypologies used for gas stations from Phyto by 
Kennen & Kirkwood were studied and proposed 
based on the current environmental conditions present 
on site (the book was written based on the plant 
species present in the northeastern United States) 
(Kennen & Kirkwood, 2015). An environmental 
study could not be conducted, so instead site analysis 
is based on available literature, GIS data, field 
observations, and interviews with workers for the 
town of Hadley. 
Inventory & Analysis 
The remediation of a site has a lasting impact on 
the site and surrounding area. Analyses focused on 
information relevant to the use of phytotechnology 
and landscape design, including circulation, soil 
mapping, hydrology, land use, and existing vegetation 
at both regional and site scale. Analyses include 
a summary of the existing conditions on site and 
an assessment of the current contamination. An 
examination of the site within an regional and site 
scale was conducted using a combination of literature, 
GIS data, field observations, and interviews with 
workers for the town of Hadley, MA. Information 
from the analyses compiled by Hisle, 2017 and 
Sleegers & Hisle, 2018, has been adapted to reflect the 
current context of the site. 
Context 
The site is a former Getty Station, located on 
Route 9 and Old Bay Road in the town of Hadley, 
Massachusetts. The site is selected due to its small 
size and highly visible location. The small size of the 
station makes the site a good example of small gas 
stations that have been abandoned due to growing 
competition with larger gas stations that offer other 
services (e.g. convenience store, fast food chains). 
The location of the gas station at the entrance to 
Hadley is an excellent opportunity to demonstrate the 
importance of cleaning up an abandoned site and to 
reclaim a gateway to the town.
Hadley is a rural agricultural town in Hampshire 
County, within western Massachusetts. Hadley is 
bordered by the towns of Hatfield (northwest), 
Sunderland (north), Amherst (east), and South 
Hadley (south). Hadley is separated from 
Northampton by the Connecticut River, which forms 
the western border of the town.  The neighboring 
towns are connected by the Calvin Coolidge Bridge. 
Hadley shares a small southwest river border with 
Easthampton and Holyoke. 
According to the 2010 U.S. Census Bureau, the town 
of Hadley has a population around 5,250. The median 
age is 49, but there about the same number of either 
college-aged residents (between 20 and 24, N=459) 
as residents who fall between age 40-59 (N=433). 
This is likely due to the five college consortium, 
which includes the University of Massachusetts 
Amherst, Amherst College, Hampshire College 
(Amherst), Mount Holyoke College (South Hadley), 
and Smith College (Northampton). Education has 
a strong presence in Hadley; approximately 96% of 
the population has a high school diploma or further 
higher education. 
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Figure 7.  The geographical context of the site at the 
state, regional, and local scale. 
Figure 8. Cultural context map for the local and regional context of Hadley. Hadley has a strong history of 
colonialism and indigenous heritage, and is an agricultural town. Similar to the rest of the Pioneer Valley, 
Hadley is a progressive town distinguished by participation in arts and culture, community activism, and the 
presence of five prestigious public and private colleges. 
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contrast to other heavy development on Route 9 
and communicate the character of Hadley to visitors 
unfamiliar with its agricultural cultural and history. 
A soil test should be conducted on site to accurately 
determine soil qualities.
Hydrology
Observations
The site lies within the Connecticut River Watershed. 
The Connecticut River is approximately 1,500 feet 
west of the site, and 1,200 feet south of the site. There 
is a small stream and wetland south of Old Bay Road, 
separated from the Connecticut river by agricultural 
fields. The new Pride gas station approximately 400 
feet east of the Getty site was required to build a 
infiltration basin of approximately 30,000 square feet 
to compensate for stormwater runoff from impervious 
surface. Spring runoff causes significant flooding to 
the area directly south of Old Bay Road. Aquavitae 
Road, the road south of  the woodland, is often closed 
during the spring due to flooding.
The site is surrounded by impervious surface that 
produce runoff. The soil has a high level of saturated 
hydraulic conductivity, but is mostly covered with 
impervious surface with the exception of the southern 
edge, the eastern edge, and small areas on the north 
and west of the site. The site is quite flat; water moves 
from the center of the site (the highest point), and 
then north to south across the site into an adjacent 
wetland and small stream. Some runoff from the 
Getty site now likely travels east into the infiltration 
basin. 
Implications
The site will need vegetative buffers on all sides to 
absorb runoff, and other sources of pollutants, from 
adjacent roadways and to prevent contamination from 
Soil and climate
Observations
Hadley soil is well-known for its fine soil favorable for 
agriculture. According to MassGIS data gathered from 
the United States Department of Agriculture (USDA) 
Natural Resources Conservation Service (NRCS), the 
site and the surrounding parcels are dominated by 
Hadley silt loam and 0-3% slopes. Winooski silt loam 
is also present in smaller deposits. 
The soil is formed from alluvial deposits of fine sand 
and silt. These alluvial deposits are a result of annual 
flooding by the Connecticut River, often occurring in 
the spring from runoff or occasionally the fall during 
periods of heavy rainfall. Deposits can be up to 72 
inches in depth. Soil ranges from neutral to slightly 
acid. The soil is well-drained, and has high-hydraulic 
connectivity.  The water table is approximately 48-72 
inches below ground (National Cooperative Soil 
Survey, 2013).
The town of Hadley has an annual average high 
temperature of 58.80F (14.890C) and an average 
annual low temperature of 36.80F (2.60C). Hadley 
experiences an average 46 inches of precipitation per 
year. 
Soil on site was likely backfilled with dense stone 
aggregate when underground storage tanks were 
installed and removed. It’s very likely that excavated 
soil was sold offsite, due to the high demand for loam.
Implications 
The Getty Station, along with other development on 
Route 9, sits upon prime agricultural soil. Cleanup of 
this area and transforming the land into greenspace 
reflects the appropriate use for this soil (growing 
vegetation). Greening the space would be a stark 
Circulation
Observations
The majority of workers in Hadley commute to work 
alone (80.4%) or carpool (8.6%), and less than 1% of 
workers use public transportation. 
As of 2018, Route 9 (Russel Street) traffic traveling 
over the Coolidge Bridge had an annual average daily 
traffic count of 47,133 . For comparison, Interstate 
91(north and south bound, between Route 9 and 
Route 5 in Northampton) had a AADT of 48,928. 
The Coolidge Bridge is the only way for commuters 
to cross the Connecticut River within a 12 mile radius 
(Hisle, 2018). 
Cross Path Road had a AADT of 3,262. Old Bay 
Road had an AADT of 4,513. Cross Path Road and 
Old Bay Road are small side streets (Old Bay Road 
is a one-way), they experience significant traffic due 
to drivers avoiding Route 9 during the morning and 
evening commute. In the evening around 5 PM, 
Route 9 traffic traveling over the Coolidge Bridge 
is often extremely congested and/or at a standstill. 
Traffic from Cross Path Road (which can also become 
congested) merges onto Route 9. 
The Norwottuck Rail Trail intersects Cross Path Road, 
and crosses the Connecticut River on a separate bridge 
that runs parallel to the Coolidge Bridge. 
Implications
Route 9 separates the site from the Norwottuck Rail 
Trail, and makes the area very dangerous for cyclists 
and pedestrians. The incorporation of crosswalks, 
traffic lights, and traffic calming mechanisms are 
necessary to make safe access to the site possible. 
Historical context
Observations
Although Hadley is a historically agricultural town, 
the expansion of UMass Amherst in the 1950s led to 
the rapid residential and commercial development. 
Most visitors experience Hadley as the greatest 
concentration of this development along Route 
9,  a major shopping  destination for neighboring 
towns. This is unfortunate, because Route 9 is not 
representative of Hadley’s character, nor the town’s 
cultural and historical significance. Most of the 
Hadley landscape is characterized as open-field 
farming. This style of farming was limited to the 
earliest New England settlements and was abandoned 
by the 18th century. The long, narrow parcels 
characteristic of this open-field style are still visible 
today (Ellsworth, 2007). According to the World 
Monuments Fund, these fields remain vulnerable to 
residential and commercial development. Without 
proper recognition and protection, this unique 
landscape could be lost forever.
Implications
The design should integrate elements that represent 
Hadley’s agricultural past at the local and regional 
scale.
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Figure 10. Illustrative diagram  for the local and 
regional historical context of Hadley. Hadley 
has a strong agricultural history that shaped the 
present-day patterns of development. Commercial 
development is concentrated to Route 9 to 
preserve the overall character of Hadley. Hadley is 
understood as a rural agricultural town by residents 
of western Massachusetts, but many commuters 
or visitors will never understand the depth of this 
agricultural history due to the overbearing influence 
of Route 9. 
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Implications
Some of the species present on site, or nearby off site, 
have a direct application in phytoremediation and 
should be considered for use in site design (Solidago 
spp., Robinia psuedoacacia, and Salix nigra). An 
invasive species management plan south of Old Bay 
Road could improve the health of riparian corridor 
and reduce visual barriers between the site, adjacent 
wetlands and agricultural areas.
Land Use
Observations
Hadley’s land use is primarily agricultural, but 
the local surrounding area is light residential and 
commercial development. Most commercial use is 
concentrated to Route 9. 
Implications 
Transforming the site into open space would be more 
in line with the character of Hadley’s existing land use, 
and provide a buffer to busy Route 9. 
 
migrating offsite through groundwater. A percolation 
test should be conducted on site to accurately 
determine the local drainage conditions.
Vegetation
Observations 
The soil type that dominates the site and surrounding 
area is dominated by red maple (Acer rubrum), elm 
(Ulmus americana), silver maple (Acer saccharinum), 
sycamore (Platanus occidentalis), willow (Salix nigra, 
Salix spp.), sugar maple (Acer saccharum), and 
white pine (Pinus strobus). There is a large elm tree 
present on site, which is rare given that much of the 
population was destroyed by Dutch elm disease. 
In addition to the species associated with Hadley 
silt loam, there are many invasive species in the 
understory of the forested areas, including oriental 
bittersweet (Celastrus orbiculatus), Japanese 
knotweed (Fallopia japonica), multiflora rose (Rosa 
multiflora) and burning bush or winged euonymus 
(Euonymus alatus). The presence of invasive species 
is unsurprising, because riparian areas are natural 
corridors for the movement of plants and animals. 
Invasive species are common to riparian areas for this 
reason.
On site, vegetation is restricted due to the amount 
of impervious surface present. There are no formal 
plantings, only volunteer or spontaneous vegetation, 
in the form of woody perennials, forbes, and grasses. 
Some species include goldenrod (Solidago spp.), aster 
(Symphyotrichum spp.), and
 black locust (Robinia pseudoacacia). 
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Figure 10.  Diagram of the site’s three distinct zones of use (gateway, art park, and 
arrival/visitor center). The gateway area is the first thing visitors will see when 
approaching the site and entering Hadley. The arrival/visitor area is the access 
point of the site from Route 9 and Old Bay Road. The middle portion of the site is 
dedicated to sculpture, performance art, or events. 
Reimagining the Getty Station site is challenging; 
the site under 20,000 square feet, an acute triangle, 
and surrounding by fast-moving traffic. However, 
the site’s high-visibility, easy access from Interstate 
91, and location at the town line of Hadley create 
an opportunity for the former Getty Station to serve 
as the gateway to Hadley. The proposed design is 
an art park that will serve as the entrance to Hadley 
and create a space for community collaboration, 
recreation, and education. 
Zones of Use
The site has been divided into three main zones of 
use: the gateway, the art park, and the arrival/visitor 
center (Figure 10). The gateway area is located at 
the beginning of the site, making use of an acute-
triangle shaped space that would otherwise create 
poor circulation patterns. This gateway will become 
the entrance to Hadley, creating a sense of place for 
visitors new to the town and becoming a welcome 
sight for commuters and local citizens. The majority 
of the site will be dedicated to an art park and flexible 
programming space for exhibitions, events, and 
performances. The arrival and visitor center will greet 
visitors arriving from Route 9 and Old Bay Road. 
Here, visitors can orientate themselves to the site and 
access information about upcoming events. Together, 
these three distinct zones of use create a coherent 
gateway to Hadley that reflects the character of the 
place
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Overview
The dividing the art park into three distinct zones of 
use is an effective strategy to create a solid foundation 
for the gateway to Hadley. However, the details of 
the design are what construct a sense of place and 
make visiting the park an enriching and interesting 
experience for visitors. 
A large, living willow sculpture inspired by the 
Connecticut River is located on the northern border 
of the site adjacent to Route 9. The willow sculpture 
will be composed of both living Salix nigra live stakes 
and a non-living wooden framework.  The sculpture 
will both beautiful and functional, creating point of 
interest for commuters and as a degradation hedge, 
intercepting polluted run-off from Route 9. 
 Bends within the sculpture that create exposed areas 
will be peppered with serviceberry trees (Amelanchier 
canadensis). This specie’s spring time blossoms, 
sculptural sympodial branching, and colorful fall 
foliage will be a point of interest for pedestrians, 
cyclists, and commuters year-round. 
Across the park on Old Bay Road, parallel parking will 
allow visitors to park on this one way street and enter 
the site through an accessible entrance. This entrance 
follows the footprint of the previous driveway, and 
allows easy pick-up and drop-off for visitors of 
different levels of ability. The entrance will also be 
useful for deliveries. 
The Old Bay Road entrance will through a low-stone 
wall characteristic of agricultural New England. 
Although stone walls were not as common in Hadley 
due to the fine soil, the stone wall is legible at a 
regional scale and will speak to the agricultural history 
of Hadley. The stone wall will work with the slight 
but visible grade change to add more privacy and 
enclosure to the site, and double as seating. A forest 
border of successional native plants will honor local 
ecology. This layered forested edge will also function as 
a multi-mechanism buffer, stabilizing pollutants in the 
soil and sediment before entering the high-water table 
and adjacent wetland areas. 
The visitor center will replace the current gas station 
structure and use materials from the existing steel gas 
station canopy as a frame. A green roof will absorb 
run-off and reduced the heat island effect. Tinted 
glass will reflect the surrounding vegetation, creating 
the appearance of being completely surrounded by 
nature in a highly-developed commercial zone. When 
illuminated at night, the visitor center will become a 
sculptural element within the park. Alternatively, the 
visitor center can serve as a backdrop for a projected 
film. 
The landing of the visitor center will be built from 
salvaged concrete. Spontaneous vegetation, also 
referred to as successional species and/or volunteer 
plants, will be permitted to grow through the cracks 
in the pavement along the perimeter, serving as a 
reminder that nature will always seep back into our 
most densely developed spaces. A woodland screen 
behind the visitors center will screen out light from 
the adjacent development, and create a backdrop for 
the theatre of the park. 
The center of the park will be filled with grasses and 
forbes typical of fields in New England. This area is 
intentionally left open for flexible programming and 
to compliment various styles of artistic expression. The 
walls of the willow sculpture can also be used to hang 
artwork.
Regardless of the season or art form, the art park 
at the former Getty station will be a welcoming, 
community-oriented space that will speak to the 
character of Hadley. Whether they are commuting, 
cycling, or traveling on foot, individuals who 
experience the park will move on with a sense of place. 
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Table 3. Planting Schedule of Trees and Shrubs
Table 3. Planting schedule of trees and shrubs. Symbols coordinate with planting plan on opposite page 
(Fig. 12). A symbol is not included for Salix nigra (black willow), which will be used exclusively in the willow 
sculpture.
CODE
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BOTANICAL NAME
Acer rubrum
Acer saccharum
Amelanchier canadensis
Betula nigra
Comptonia peregrina 
Myrica pensylvanica
Quercus alba
Rhus typhina 
Sassafras albidum
Thuja occidentalis
Salix nigra
BOTANICAL NAME
Red maple
Sugar mape
Shadblow serviceberry
River birch
Sweet fern
Northern bayberry
White oak
Staghorn sumac
Sassafras
Arborvitae
Black willow
SIZE
2 gal.
2 gal. 
2 gal.
2 gal.
Plug
1 gal.
2 gal.
Plug
2 gal.
2 gal.
Whip
QTY
10
6
12
3
47
8
3
96
12
12
1000+
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N ^Figure 12. Plan view of detailed planting plan for trees and shrubs. Key for planting plan can be found in Table 3 on the opposite page. 40 ft.
Planting plan
The planting plan is a critical component of 
phytotechnology. This approach to the management 
of a landscape is focused on the utilitarian application 
of plant material to contain, stabilize, or remove 
contamination on a site. The goal is to achieve 
an acceptable level of contamination or remove 
the contamination completely, and (hopefully) to 
transform a polluted landscape into an ecologically 
and socially functional landscape. Because the focus 
of this project is the application phytotechnology in 
art to construct a sense of place, the planting plan uses 
a combination of native and few non-native species 
that tell a story about Hadley’s historical and cultural 
context. 
The compromise that distinguishes this project from 
typical phytotechnology projects: not all plants used 
in the planting plan are recommended for use in 
phytotechnology. The vast majority, however, are used 
in phytotechnology. The species richness is greater for 
plants not used in phytotechnology to support rich 
biodiversity in an ecologically sensitive area (it is not 
favorable to have mammals, birds, and insects using 
contaminated vegetation as a food source). 
Many of the plants that do not have applications in 
phytotechnology were chosen to communicate a sense 
of place (e.g. Acer saccharum for New England fall 
foliage and maple syrup production; Acer rubrum, an 
indicator species for wetland areas). Other species were 
chosen for their year-round interest (e.g Amelanchier 
canadensis, many forbes that add color in spring 
and summer and structure in the fall and winter). 
Some species were selected, in addition to their 
local ecological significance and fall color, for their 
resilience or ability to adapt as the climate continues 
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Table 4. Planting Schedule of Grasses and Forbes
Table 4. Planting schedule of grasses and forbes. Grasses and forbes are group separately. For each species, their hardiness zone, height, 
spread, and spacing are noted. Most plants are native to Massachusetts; plants that are not native, are noted. Bloom time for both grasses 
and forbes is noted, however, this does not include the winter interest that the structure of a given plant creates. The ecological value of each 
species for wildlife cover, nest sites for birds, pollen/nectar, food for birds, and food for catepillars, is also noted. 
to evolve (Sassafrass albidum, Acer rubrum, Rhus 
typhina). Other species were chosen for their potential 
application in phytotechnology (Comptonia peregrina, 
a nitrogen-fixing plant that grows in extremely poor 
soil conditions and is a nitrogen fixing plant). 
Regardless of the species and why they were chosen, 
all plants contribute in one form or another to 
the stabilization of contaminants in the soil and 
the prevention of contamination migration into 
the surrounding wetland areas and agricultural 
soils. The primary phytotypologies applied are the 
degradation hedge or living hedge (Salix nigra, willow 
sculpture), the degradation cover (center meadow), 
the stormwater filter (grasses and forbes surrounding 
site, especially on the Route 9/northern edge), and the 
multi-mechanism buffer (Old Bay Road trees, shrubs, 
and grasses).
53 
Figure 13. Perspective of gateway to Hadley. “Hadley” is spelled out in steel letters with a brushed finish 
and nestled into the willow sculpture. The “Hadley” sign is illuminated at night.
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Figure 14. Cross section of proposed design from Old Bay Road.  Old Bay Road will be the primary entrance for visitors due to the heavy traffic on Route 9. The low stone wall is bordered by a 
forest-like planting of trees, punctuated by staghorn sumac, northern bayberry, and sweet fern.  
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Visitor’s Center
Figure 15. Cross section of proposed design of the  visitor center, facing east. The visitor center is 
accesible from Route 9 and Old Bay Road.
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Figure 16. Cross section of proposed design of the visitor center at night, facing east. The glass walls 
and low, ambient lighting create an inviting glow for evening events. 
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Figure 17. Cross section of proposed design from the center of the site, facing east. The middle of the 
site is reserved for featured art (here, sculpture). The middle of the park is left open for flexibility in 
programming. 
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Figure 18. Cross section of proposed design from Route 9, facing south. The willow 
sculpture inspired by the Connecticut River. Bends in the sculpture create arches that 
frame artwork and entrances. 
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View from Route 9: Night
Figure 19. Cross section of proposed design from Route 9, facing south, at night. The 
entrances and arches in the willow sculpture are illuminated. 
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Conclusion
Phytotechnology is experiencing a resurgence as a 
solution to transform contaminated land into function 
landscapes in the field of landscape architecture. 
Although conventional methods of remediation are 
time consuming and expensive, phytotechnology can 
be as little as 3% of the cost of conventional methods 
(Kennen & Kirkwood, 2015). For this reason, a 
plant-based approach to remediation is now widely 
explored by design professionals as a cost-effective tool 
to transform polluted sites, such as abandoned gas 
stations, into functional landscapes. 
Despite the promising application of phytotechnology 
in the landscape, there is still a gap between the 
science of phytotechnology and its implementation. 
A successful phytotechnology project requires an 
interdisciplinary team of professionals with an 
in-depth understanding of phytotechnology, and 
phytotechnology is complicated to implement from 
a legal perspective due to a lack of public knowledge 
and existing public policy that does not address the 
use of phytotechnology (Kennen & Kirkwood, 2015). 
The direct use of phytotechnology to create legibility 
within and transform the perception of previously 
polluted landscape is even less explored. 
Even if the utilitarian aspects of phytotechnology are 
executed correctly (i.e. contamination is removed 
completely, contained, or stabilized within the 
soils, sediment, and groundwater), this does not 
ensure the success of a remediated landscape in 
the context of landscape architecture. A landscape 
design must construct a sense of place, honor local 
ecology (especially in the context of climate change), 
engage the community, and create opportunities for 
education to be a truly successful design. This project 
explored the application of phytoremediation in 
garden and land art to create legibility and a sense of 
place within the remediated landscape.  
The meaning and function of a landscape is 
intersectional, multifaceted, and nuanced, and 
must be evaluated and implemented on a case-by-
case basis. The sheer volume of variables involved 
in the successful execution of phytotechnology in 
landscape design is overwhelming and complicated. 
The use of plant material in garden art to construct 
meaning and communicate a sense of place is one 
of many strategies to implement phytotechnology 
and successfully remediate a site. In the context of 
remediating a gas station site into a public art park, 
the physical transformation of contaminants into less 
harmful compounds and the transformation of public 
perception of a previously polluted site are equally 
important criteria for successful remediation of the 
landscape. 
More research is needed to establish the artful 
application of phytotechnology in landscape 
architecture and related interdisciplinary fields as a 
strategy to remediate polluted sites at the national 
and international scale. Designs that address both 
the utilitarian aspects of phytotechnology and the 
needs of the community are an opportunity to create 
a demand for similar projects, for funding further 
scientific research, and for public policy that facilitates 
the implementation of phytotechnology. The greatest 
promise of phytotechnology in landscape design is 
the potential to exact real environmental and social 
change; environmental issues are almost always 
social justice issues. The use of phytotechnology in 
garden art is one of the many possibilities to heal the 
landscape, to create environmental and social change, 
and to make the world a more resilient, beautiful place 
for future generations. 
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